The extratropical cyclones are associates to frontals systems and air temperatures gradients at troposphere. The aim of this work was relate the effect of these cyclones in increase of salinity in the stream of access to Patos Lagoon. A climatologic analysis of extratropical cyclones that moved for northeast/east near to the coast of Rio Grande do Sul State, in two distinct periods: May 2006 to march 2007 and May 2007 to March 2008. The first one corresponds to an El Niño period and the second one to a La Niña period. This analysis was made through the satellite GOES-E images and for the surface synoptic maps available by CPTEC. The salinity data had been collected daily in the stream. The cyclogenesis during La Niña was bigger than El Niño, however in El Niño period they had been more representative in the climatic change in the region, mainly in increase of the south wind intensity, that pushes saline water for inside of the estuary, so had more than increase in the salinity caused by the south wind during this period. However exists, the significant relationship between the extratropical cyclones of and the increase of salinity in the estuary of Patos Lagoon.
INTRODUCTION
The Patos Lagoon (32 ° S, 40 ° W), located in the extreme south of Brazil, has a total area of 10,360 km², being the world's largest choked lagoon (Kjerfve, 1986) . In its southern portion presents an estuarine region of high productivity that is in constant communication with the sea. The penetration of ocean waters in this area influences directly the local salinity and promotes the entrance of marine species that depends on this environment to complete its development (Castello 1985 , Asmus 1997 .
The mouth of the lagoon is a region extremely susceptible to salinity changes, which occur due to an imbalance between the output of the freshwater pond and salt water intrusion from the ocean. Since the astronomical tide does not have significant influence on this lagoon (Kjerfve, 1986) , changes in salinity occur due to meteorological phenomena such as rainfall and incidence of winds from the South quadrant (Herz, 1977; Möller, 1978; Calliari, 1980; Costa et al., 1978d) .
In the studied area, the south wind is a consequence of the passage of frontal systems, which are associated with extratropical cyclones (Calliari et al 1998) . The extratropical cyclones (or mid-latitude cyclones) are generated between the latitudes of 30°a nd 60° and are low atmospheric pressure systems at synoptic scale, having cold cores and always associated to frontal systems. Their trajectories follow the global flow of fluids, always moving from west to east. In satellite images these systems can be identified by clouds in a "comma" shape in the Northern Hemisphere and "inverted comma" in the Southern Hemisphere (Vianello & Alves 1991) (Figure   1 ). The main consequence of extratropical cyclones for Southern Brazil occurs on the coast, with winds from south quadrant over 60km / h which cause high waves and extreme tidal events (Parise et al 2009) . In South America, two cyclogenetic regions were identified close to the shore, being one over Argentina (related to the baroclinic instability of the westerly wind) and another over Uruguay (around 31.5 ° S and 55 ° W) associated with baroclinic instability due to the presence of the Andes (Gan & Rao, 1991; Sinclair, 1994; Solman & Menendez 2002) . These cyclones exhibit a typical propagation throughout South America, from southwest to northeast (Lemos & Calbete 1996) Simmonds & Keay (2000) indicates that in a period of six hours, there are about thirty-seven tropical cyclones in the Southern Hemisphere. Of these, on average, three reach the coast of Rio Grande do Sul (Gan & Rao 1991 
METHODOLOGY
The region of interest in this study is situated on the South Atlantic Ocean between latitudes 25 ° S and 60 ° S and longitudes 70 ° W and 25 ° W (Fig. 2) . In this work were used data of the point of salinity sample called Barra, located on channel between the estuary and ocean (indicated by a white dot in Figure 2 ), the first place where salinity variations occurs, which were compared with the passage of tropical cyclones.
Subsequently, the influence of tropical cyclones on salinity increase inside the estuary was determined by the calculation of percentages.
RESULTS AND DISCUSSION
According to the maps of trajectories (Figures 3   to 8 ) it is possible to identify differences in patterns of formation and trajectory of extratropicals cyclones (CE) during periods of El Niño e La Ninã. In contrast, during El Niño (figure 10), there were more occurrences of extratropical cyclones over 42.5°S (region II). The number of cyclones in each of the periods analyzed (El Niño and La Niña) and its relationship with salinity increase in the Patos Lagoon is shown in Table 1 .
The relationship between number of cyclones and salinity in the Patos Lagoon was also represented monthly by graphs (Figures 11 to 32 ). The incidence of EC for both periods was higher in winter than in summer, in agreement with the seasonal variation of cyclones described by Taljard (1967 ( ,) Necco (1982 , Gan & Rao (1991 ) e Simmonds & Keay (2000a and in contradiction to Satyamurty et al (1990) because he relied his studies on satellite images, and thus may have included cyclogenesis in high levels damaging statistics. The month of July is emphasized as the one with the higher occurrence of CE.
In the months corresponding to El Niño occurred 55 extratropical cyclones with internal pressure lower than 1010 hPa, which 79% of them contributed to the increase of salinity in the estuary of Patos Lagoon (Table 1) . With the movement of these systems the South Wind begins to dominate, allowing the input of seawater into the estuary. It was also observed that during this period the EC were closer to the coast of South America.
During El Niño, the EC moved more slowly (Table 1) , taking an average of 3.8 days to dissipate while during La Niña, took 2.4 days. This allows determining that the number of hours of South Wind was higher during El Niño, enabling a larger input of brackish water in the estuary.
Previous studies indicate that during La Niña might occur decrease in rates of pluvial precipitation in southern Brazil, promoting a lower discharge of Patos Lagoon (Garcia 1998 , Fernandes et al 2002 and Marques 2009 ; therefore, it was expected a higher influence of EC on the salinity increasing in this area. However, there was a lower ratio when compared to El Niño. In addition, it was possible to observe that during La Niña the EC occurred in a region further away from coast of Rio Grande do Sul, not contributing to the supply of seawater into the estuary.
During La Niña there was a higher relation between the passage of cyclones and increasing salinity in the estuary in the summer months. Usually for the phenomenon, the average annual rainfall is smaller, because there is intensifying of the frontal systems that pass through the region.
Solman and Menéndez (2002) investigated the interanual variability of the EC in the Southern
Hemisphere winter and found that the baroclinic instability of the mean flow is higher in El Niño events.
Although there is an increase in baroclinic in El Niño years, there is also the reduction of turbulent activity at high levels since there is no time enough for the energy be radiated into the upper troposphere and thus the vertical transport of energy is less efficient than La Niña.
Analyzing all significant increases in salinity that occurred in the estuary, 80% of them occurred after the passage of an EC for the study region.
